Development of a qPCR assay for the quantification of porcine adenoviruses as an MST tool for swine fecal contamination in the environment.
The Adenoviridae family comprises a wide diversity of viruses that may be excreted for long periods in feces or urine. Previous studies have suggested that the detection of human and animal adenoviruses as well as human and animal polyomaviruses by PCR could be used as an index of fecal contamination of human and animal origin. In this study, quantitative PCR assays targeting specifically porcine adenoviruses have been developed and applied to fecal and environmental samples, including pig slurries, urban sewage, slaughterhouse sewage and river water samples. To develop real-time quantitative PCR for the detection and quantitation of porcine adenoviruses, primers and a TaqMan probe targeting a 68-bp region of the porcine adenovirus hexon gene were designed to amplify specifically porcine adenovirus, and the conditions of the reaction were optimized. The assay detected 1-10 genome copies per test tube and was specific in showing no positive results when samples containing human or bovine adenoviruses were analyzed. Fecal samples contained mean concentrations of porcine adenoviruses of 10(5) GC/g while slaughterhouse wastewater samples showed mean values of 10(3) GC/ml. The assay detected porcine fecal pollution in samples that were highly diluted and had been collected at a considerable distance from the input source, such as river water. In general, the data presented here provide a quantitative tool for the analysis of porcine adenoviruses as indicators of the presence of porcine contamination in the environment, and support the detection of porcine adenoviruses by real-time quantitative PCR as a promising and valuable tool for source-tracking studies.